
Notes on Dipterocarps.

No. 2, The Seedling" and the Seed- production in some

species of Shorea.

By I. H. Burkill.

Fruit of Shorea leprosula, slightly reduced : and the dehisced capsule

showing the sterilised loculi forming a partial septum intruding

into the fertile loculus.

The ovary of Shorea has three loculi, and in each loculus are

two ovules. But of the six thus presented in each flower, usually

one only matures into a seed. As this one grows, it with its loculus

extends round the central placentas, ending in wrapping within

itself the two sterilised loculi. At seed-fall all endosperm has gone,

and it is the fleshy inner cotyledon which does this wrapping. The
radicle of the embryo is directed towards the apex of the loculus.

Figure 2 is the embryo of Shorea leprosula, Miq., seen ' from the

basal end of the loculus, showing how the two cotjdedons lie

doubled round the placentas (pi.) one being outside the other.

The figures here reproduced have all been drawn with the aid of a camera,

and are proportionately accurate.
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Figure 2. The emb^o x 3 (from

the basal end of the fruit :) pi. pla-

centa ; cot. i. inner cotyledon : cot. o.

outer cotyledon.

Figs. 3 and 4. Fig. 3 (above) the
embryo is section near the rounded
end of the seed: Fig. 4, (below) the
same toward the pointed end.

The outer cotyledon (cot. o.) when seen from this point of

view, appears to be very much less bulky than the inner and is

indeed a little less bulky. Each is two-lobed (see fig. 8), these

lobes being packed in the seed in the upper half of the loculus,

where they surround the radicle.

On cutting the embryo transversely near to the end which is

represented in figure 2, the two cotyledons are seen doubled round
the placenta as in figure 3. But when we take a transverse section

towards the other end, we get their lobes in section surrounding

the radicle and hypocotyl as in figure 4, the two lobes of the inner

cotyledon embracing the placenta.

At maturity when the shuttle-cock-like seed falls, spinning

into the sparse herbage and leaves on the floor of the forest, the

embryo plant is full of chlorophyll and in such a state that it must
germinate without delay or die. By reason of the way in which it

falls, there is a considerable probability that it comes to rest with

the radicle directed upper-most, and a certainty that it will not be

directed downwards. The seed germinates ; the cotyledons by
growth and in straightening themselves rupture the thin ovary

wall and seed coats, not along two constant lines but along two lines

from top to base on opposite sides, generally rather more than 180°

removed from each other on the side of the partial septum, so

that this portion of the husk is rather larger than the other: then

the hypocotyl elongates and curves to direct the radicle into the

soil (fig. 5) ; if the radicle succeeds in anchoring, a tendency in

the hypocotyl to straighten itself which now succeeds to the other,

pulls the cotyledons from the loosely imprisoning fruit-walls, and

the stage which is seen in figure 6 passes over to that seen in
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figure 7. If there happens a most unlikely occurrence in nature,

—

that the cotyledons cannot be pulled out, and the root does not hold,

the latter by the straightening of the hypocotyl is raised up into

the air, and held.

The cotyledons at this time move so as to become nearly

horizontal and stand thus unless as not seldom happens their lobes

engage, when they remain face to face as figure 6 indicates.

Figs. 5 and '6, Shorea leprosula

the root being placed in the

earth.

A glance at figure -I shows than any impression of the placentas

will be on the lower surface of the inner cotyledon only, but that

impressions of the radicle may be on the lobes of both. In figure

5 the impression of the placentas is seen crossing the lobes of the

inner cotyledon : and in figure 8 the impression of the radicle may
be observed.

Fig. 7. Shorea leprosula, reduced to

J, at the expanding of the first leaves,

Figure 6 shows that the outer cotyledon retains more of its

humped shape than . does the inner cotyledon : and it is the

straightening of the inner cotyledon which more than anything
else appears to burst the fruit wall, —an interesting slight differen-

tiation of function.
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Fig. 8. The cotyledon

of Shorea leprosula from

above, x 1\,

At the stage reached in figure 7 the first pair of leaves are

ready to expand : and at this stage the heliotropism exhibited by
the young plant is considerable. The plant figured had been

illuminated from one side only.

It will be noticed in figure 7 that one cotyledon is raised by
its petiole to a position slightly higher than that of the other; that

one is the outer : and the different angle which it tends to take,

mav be connected with its greater bulk and less ability to flatten

itself,

other Shoreas

The outer cotyledon stands higher than the inner also in

Figure 9 is of 8. rigida, Branclis, with the outer cotyledon to

the left. Figs. 10 and 11 are of 8. macroptera, Dyer, with the

same orientation. Figure 12 is of 8. bracteolata, Dyer, with the

outer cotyledon on the opposite side. In all the outer cotyledon

has taken up a position above the inner.

Fig. 9. Cotyledons of Shorea rigida. Fig. 10. Cotyledons of Shorea

macroptera from above and from the side.

This outer cotyledon is least bulky in 8. bracteolata, and most
bulky in 8. macroptera. The drawings indicate differences in

shape : but until many more Shoreas have been examined in the

seedling "state, it is useless to endeavour to establish relationships

between their shape and the sections of the genus.
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Fig. 11. A young plant of Shorea

macroptera at the expanding of the

first leaves.

Fig. 12. A young plant of Shorea

bracteolata and its cotyledons, both

from above and the inner from below.

Fig. 13. A young plant of Shorea

gibbosa.
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All of these Shoreas, e.g. 8 . leprosula, S. rigida, S. macro p-

tera, and S. bracteolata, have epigeal cotyledons with short petioles;

but the Indian 8. robusta, Roxb., differs greatly from them in

having cotyledons capable of being hypogeal, with greatly elongat-

ing petioles, in which characters it approaches Diptero carpus.

In the Botanic Gardens, Singapore, where S. macro ptera is

particularly abundant, many abnormal seedlings appeared in 1916.
Some of these had three cotyledons, followed by three leaves in a

whorl: some had three cotyledons followed by what may be called

two and a half leaves (fig. 15) or by three and a half leaves

(figure 16) ; and sometimes abnormally split leaves would follow

the normal number of cotyledons (fig. 17). Notice was particular-

ly taken of these in the wish to ascertain how Anisoptera (see this

Journal p. 44) has a whorl of four leaves following the cotyledons.

Fig. 14.

Fig. 16.

Fig. 15
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Fig. 17

Figs- 14, 15, 16, 17. Abnormal seedlings of Shores maoroptera.

The period from floAvering to seed fall in the Shoreas, all

except 8. bracteolata being wild in the Botanic gardens, is about

ten weeks in the case of 8. leprosula, 8. rigida, 8. macroptem and

S. pauciflora } about nine weeks in the case of 8. bracteolata and
8. gibbosa.

8. gratissimot, Dyer, which in addition to those just named
also occurs wild in the Botanic gardens, flowered in 1915 in three

trees, at some little distance from each other, one being in area

N. (No. 1239) the second in area U (No. 1237), and the third in

area V (No. 1238) ; and it did not flower along with all the other

species in 1916. But apparently it has flowered on earlier occa-

sions at the same time as other species, and probably the conditions

which lead to the flowering of all are very similar. One tree of

8. leprosula which had not flowered in 1916, a young tree, flowered

in 1917: clearing had been done round it in 1916 and it had
received some injury during the work. There was consequently in

its case a change of conditions which might account for the flower-

ing. In the case of all the species, such records as exist in the

Singapore herbarium suggest that flowering occurs in the first

suitable season after three years have elapsed from the last heavy
seed-crop.

In India 8. robusta flowers in almost every year, but on the

average one year in three only is a year of good seed.
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